Role of muscarinic receptors in renal response to acetylcholine.
Renal arterial infusion of acetylcholine (ACh) (40 micrograms/min) in control dogs produced an ipsilateral increase in renal plasma flow (RPF) and in sodium excretion (UNaV) without a change in glomerular filtration rate (GFR). The increase in RPF and UNaV was maintained during the infusion of ACh. In indomethacin (Indo)-treated dogs (5 mg/kg) ACh produced a transient rise in RPF and UNaV, followed by a progressive decline in RPF and UNaV. The profound renal vasoconstriction was accompanied by a decline in GFR. To determine the role of the muscarinic receptor in the renal vasodilation and in vasoconstriction produced by ACh in Indo-treated dogs, atropine at 6, 60, and 600 micrograms/min was infused into the renal artery before and during the infusion of ACh. In Indo-treated dogs, all dosages of atropine prevented renal vasoconstriction by ACh. Renal arterial infusion of atropine at 600 micrograms/min completely inhibited the renal vasodilation produced by ACh. Atropine infused at 60 micrograms/min partially inhibited, whereas 6 micrograms/min atropine failed to inhibit, the renal vasodilation produced by ACh. Our data suggest that the renal vasodilator and vasoconstrictor effects of ACh in Indo-treated dogs are mediated by two separate types of muscarinic receptors.